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STUDY OF PROPHYLACTIC ACTION OF GRISEOFULYIN—HUI'sIAN
EXPERIMENTAL INFECTION WITH TRICHOPH YTON CONCENTRIC UM *
A. GONZALEZ-OCHOA, M.D., B. RICOY, M.D. AND M. A. BRAVO-BECHERELLE, M.D.
The importance of the dermatophytoses lies
in their frequency of disease production and in
their contagiousness. Because of the general
efficacy of griseofulvin, and because of its manner
of action, it seemed possible that this antibiotic
would also have prophylactic usefulness.
In the experiment carried out to study this
action we considered two aspects; (a) that
griseofulvin inhibits the dermatophytes growth
in vitro as much as in vivo; (b) that according to
with Roth and Blank (1), the griseofulvin given
orally was carried through the basal 25% of the
stratum corneum in from 6 to 12 days and
reached the 50% depth or mid-zone of the horny
layer in from 12 to 19 days.
Based on consideration of the foregoing find-
ings and on the further facts that Trichophyton
concentricum in human inoculation produces le-
sions in 50—60% of the cases, and that such lesions
last the longest of all those caused by the derma-
tophytes (2), it was decided to inoculate 100
children with this species. In order to study the
preventive action of griseofulvin, half of the
100 inoculated children were given griseofulvin
for 30 days prior to the inoculation; the other
half, used as control, were given a placebo.
MATErnAL AND METHODS
One hundred male children years of age from 7
to 11 were carefully selected to avoid using any
with cutaneous lesions or a past history of derma-
tophytosis. The hundred children were divided, at
random, into two groups of 50 each. Group A was
given orally 0.5 gm of griseofulvin daily in one
dose after the midday meal; Group B was given a
placebo with the identical appearance as griseo-
fulvin; both the drug and the placebo were taken
for 30 days before the inoculation.
* From the Department of Tropical Derma-
tology, Institute of Public Health and Tropical
Diseases, Mexico.
This experiment was made possible through the
facilities given by the Administration Department
of the Instituto Nacional Infantil dc Mexico,
and under the vigilance of the Chief of Sanitary
District No. 2, who took into account that the
inoculation of the dermatophyte in children
produces only a mild pathological response, which
can be controlled, in any given moment, with the
same griseofulvin.
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In spite of the lack of past history of dermato-
phytosis, a patch with Trichophyton mentagro-
phytes, killed by autoclave, was applied to each
case in addition to the inoculum with 7'. concen-
tricum. This measure was taken to avoid confusion
between an eczematoid sensitization response and
a true dynamic infection (2). The T. concentricuni
strain was isolated from a tinea imbricata case
cured by griseofulvin; the 7'. mentagrophytes
strain was isolated from a tinea pedis case. These
strains had been cultured for 4 months in
Sahouraud's medium.
Both dermatophytes were ground separately,
and equal portions of each paste (20 mg) were
applied on the skin of the inner surface of the
forearms, following the procedure of Kligman (3);
the T. concentricum inoculation was systematically
applied to the left forearm, and the T. menta-
grophytes patch was applied on the right forearm.
The removal of the adhesive tape covering the
T. concentricum inoculum and T. rnentagrophytes
patch was done after 7 days; then the children
were examined weekly for a month.
For the clinical appraisal, the erythema, scaling
and vesiculation were assigned a reaction value
of one plus (+); the appearance of an erythe-
matous or erythematous scaling patch from 5 to
9mm (Fig. 1) as two plus (++); the same type of
lesion ranging from 10 to 19 mm (Fig. 2) three
plus (+++) (Fig. 3) and four plus (++++)(Fig. 4) when the lesions, from 20 to 29 mm or
larger, respectively, were studded with papules,
papulo-vesicles, and vesicles. When there were
lesions present, samples of scales were removed
for microscopic examination and culture.
RESULTS
Group A
From the fifty children who received griseo-
fulvin during the 30 days prior to T. concentricum
inoculations (Table 1), a total of 26 cases (52%)
presented lesions; in 20 of these positive cases
(40%) the lesions were observed when the
inoculum was removed, i.e., one week after the
inoculation. Of the 30 negatives, 6 evidenced le-
sions by the second week, increasing the number
of positive cases therefore to 26 (52%). The 24
remaining cases continued negative until the end
of the experiment.
In 56% of these positive cases the spontaneous
involution of lesions began at the end of the
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FIG. 1. Erythematous patch of 8 mm considered as a one plus (+) lesion
FIG. 2. Erythematous sealing patch considered as a two plus (++) lesion
FIG. 3. Erythematous sealing patch of 25mm studded with papules considered as a three plus (+++)
lesion.
Fio. 4. Erythematous sealing patch of 35 mm studded with papules and vesieles considered as a
four plus (++++) lesion.
third week, and by the beginning of the fourth after one week of inoculation, the number of
week only 10 eases (20%) remained active, eases with vesicular lesions labeled as 3+ and
Once the lesions appeared, they continued to 4+ were 8, and one week later the number with
grow, so that when the patch was discovered, intense lesions was 11, reaching the highest
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Group B
In the 50 children receiving the placebo during
the 30 days previous to inoculation, the results
were similar to Group A (Table 1), with the
exception that the number of positive cases was
slightly larger, that is 30 cases (60%) showed
lesions. Of the 30 infected children, 21 (52%)
showed lesions when the patch was removed,
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TABLE 1
Evolution of Lesions due to T. concentricum in 50 children previously treated with
griseofulvin, and 50 children with placebo
Children Treated With Griseofulvin
Weeks after inoculation
Children Treated With Placebo
Intensity
of Lesions
+
++
+++
++++
Weeks after inoculation
Number of Cases
Number of Cases
Number of Cases
Number of Cases
Total
Percentage
Inoculi's
removal
7
5
6
2
20
40%
7
8
9
2
26
52%
1
5
9
7
22
44%
4,
1
3
4
2
10
20%
Inoculi 's
removal
14
6
3
3
26
52%
9
10
6
5
30
60%
3
3
8
7
7
25
50%
7
3
3
4
17
34%
PERCENTAGE
% OF
POSITIVE CASES
100
90
80
70
60
50
40
30
20
I0
0
GRAPH N?I.
OF POSITIVE CASES ACCORDING TO EVOLUTION
TIME
TOTAL: 50 CASES EACH.
—.—.-
7 14 DAYS
WHEN THE INOCULUM
WAS REMOVED 2!i WEEKS
EVOLUTION IN DAYS
GRISEOFULVIN PLACEBO —
PERIOD OF INCUBATION
/,
number during the third week of 17 cases with
lesions of 3+ and/or 4+.
The experiment was terminated at the end of
the fourth week, and the 10 remaining positive
cases were treated with griseofulvin, and were
completely cleared within the following two
Weeks. The children continued under observation
for one year. No instance of relapse was noticed.
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and in 4 more they appeared during the second
week. After this time, spontaneous involution
started, and so at the end of the third week the
number of positives fell to 24 (50%), and by the
end of the fourth week, only 17 (34%) cases
still had lesions.
The intensity of lesions followed the same
pattern as in Group A, that is, the acme of
infection was observed at the end of the third
week when 14 eases showed lesions of 3 + and/or
4+.
The experiment with this group was terminated
also at the end of the fourth week; the 17 positive
cases were treated with griseofulvin. As with
group A, the same immediate good results were
obtained with no relapses during the one year
of observation.
The patch with T. mentagrophytes, killed by
autoclave, applied as control in the opposite
forearm of each child, did not produce any
cutaneous change.
The patch with T. mentagrophytes, killed by
autoclave, applied as control in the opposite
forearm of each child, did not produce any
cutaneous change.
Finally, in every lesion showing signs of
activity, the microscopic examinations and
cultures were positive for T. concentricum.
From the presented data, (Table 1), it appears
that the antibiotic demonstrated some advantage
over the placebo as a prophylactic agent. How-
ever, statistical analysis of the 26 positive eases
in Group A compared with the 30 positive eases
in Group B, indicates that under the conditions
of this experiment, and with the size of the
sample tested, griseofulvin either lacks a pre-
ventive action, or has one of low order of signifi-
cance.
COMMENTS
If we theorize that griseofulvin had reached
the stratum eorneum (since the children were
receiving it for one month prior to inoculation),
it is difficult to explain the lack of prophylactic
action in the inoculation with T. concentricum
inasmuch as the antibiotic has demonstrated its
activity against every one of the dermatophyte
species and strains.
Sulzberger (4) suggested that "the superficial
mycotic eruptions due to fungi, probably rep-
resent reactions to eezematogenous allergens
from the living fungi in the stratum eorneum of
the skin and the hairs." Kligman (5), dealing
with human experimental inoculations of derma-
tophytes, concluded that these fungi could act as
"primary irritants." Gonzalez Oehoa and
Cordova (2) seem to confirm the former two
hypotheses since it is possible to impede the
appearance of lesions by the addition of fludro-
cortisone to the inoculum. When the same
inoculum under the same conditions is applied on
the other forearm of the same subject, but with-
out the fludroeortisone, it elicits lesions. These
results in addition to the clinical and histological
aspects of the injury lead the authors to conclude
that the lesions produced by the dermatophytes
on the glabrous skin are of an allergic eczematous
type. On the other hand, when the same authors
(2) applied a patch with T. mentagrophytes,
killed by the autoclave, on the skin of subjects
sensitized to the dermatophytes, an eczematoid
lesion is produced. These results, plus the
clinical and histological aspects of the lesions in
both situations, seem to show that a general and a
local allergic state are prominent in the
production of dermatophytosis of the glabrous
skin.
Numerous observations have been published
concerning eases with generalized tinea eorporis
caused by T. rubrum in which some lesions healed
under treatment with griseofulvin while others
remained active, harboring viable filaments;
and concerning eases of Majoeehi's granuloma
resistant to the same antibiotic. Perhaps, these
failures could be explained by a local and general
lack of immunological defenses, respectively.
In the susceptible eases of our study, the local
sensitization was produced by the live derma-
tophyte, since the lesions appeared on the
forearm where T. eoneentricum was inoculated,
whereas the killed T. mentagrophytes did not
produce any pathological change, indicating a
lack of general sensitization. Also, it could be
assumed that the general sensitization, that
parallels the immunological defenses, began to
appear at the end of the third week after inocula-
tion (second week of the appearance of lesions),
resulting in the beginning of a spontaneous cure,
by which time the griseofulvin had probably been
eliminated.
It could be deduced also that in the eases
remaining positive until the end of the fourth
week, the immunological defenses were not
sufficient to induce a spontaneous involution;
but the griseofulvin given at that time was enough
to produce the cure. Apparently the usefulness of
PRORPLYLACTIC ACTION OF GRISEOFULVIN ON T. CONCENTRICUM 59
griseofulvin depends on the general immuno-
logical defenses of the host. This seems to he
substantiated by the favorable results of the
antibiotic given to the still positive cases when
the experiment was arrested.
Dealing with the problem of the dermato-
phytes' inoculation itself, a fact not yet noted
was thc appearance of lesions in 18% of thc
cases two weeks after the inoculation, or onc
week after the removal of the inoculum.
The 57% susceptibility in human inoculation
of T. concentricum, as published in another
paper (3), was again observed in this study, in
which we found a susceptibility in 56% of the
cases. Also, this study confirmed the observation
that while lesions caused by the inoculation of
Micros porum canis and T. mentagrophytes cleared
up spontaneously in a few days, the lesions caused
by T. concentricum continued to enlarge in 48%
of cases, for at least one month from the date of
inoculation.
sUMMARY
In order to study the prophylactic action of
griseofulvin, 100 children were inoculated with
T. concentricum; 50 of these children were given
girseofulvin for 30 days prior to inoculation, and
the other 50 children received a placebo for the
same period.
Within the group receiving griseofulvin, 52%
demonstrated lesions; and within the group
receiving placebo, 60% developed lesions. Con-
sidering the size of the sample and the experi-
mental design, this slight difference is not statis-
tically significant.
When the inoeulum was removed after one
week of application, 82% of susceptible eases in
both groups demonstrated lesions, and 18% one
week after that—the time the highest incidence
of positivity was attained. Some days later, a
spontaneous involution of lesions began to occur
in 52%, and complete cure was noted by the end
of the fourth week. The remaining 48% were
then successfully treated with griseofulvin. The
greatest intensity of the lesions was reached at
the third week of the inoculation.
The lack of prophylactic action of griseofulvin,
and its failures in some instances of tinea glabra
and Majoeehi's granuloma were noted and dis-
cussed.
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